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. This is. the fzf?{ ma series pubhshed by the Guxdehnes Committee of ’

*- the \hchxgé.n Council of Teachers of Ma.thematrc§ This coOmmittee is pa.rtlally

financed by the Michigap Educatioh Association. - - e e
!

-~

- [)
« Our ptcl\x"pose is to provide material that can be used without a great deal

-

" of preparation. This material focuses on the teaching of fractional 6oncepts
. ) 7

and does not deal with cbm’putation It s intended to be non-.graded. .'I;he {

elemenmry ‘teacher may use but a few pages whereas the teac er in later grades 3

may use quite a bit of the material.

It is expected that very few teachers will

P .
use all of the material in any given year with a single group of students. ¥
N

The thaterial 1s .noi an "end", buta begmmng The works_heets: and o

Y
\

. . . : . N
suggestions ars intended to be "seeds"” for you the clagsroom teacher. We would

hope that you would use the material with your students, mdke improvements,

_)______,A_._——

add your sliggestions to our list, and build for yourse]f a usable umt

<

We wish to note that the’ number of Rages dévoted to a pa.rticular phasé

'

SN

does mot indicdte the deéree of importance of that.phase, Besides, what works
for one teacher or learner, doee not‘gecessarily work for the next. ;

Ronald Dirkse - Stevensvilte . = . . .
© s Lou H%kel -éoliaﬁd

Patricia Kesterke - Alpengd

o Janet Sullivan - Flint =*, "




P . 7
' . INTRODUCTION ~
\ There are three main ways of introducing fractional concepts to young

. children: sets, number line, and area:. The greatest stress usually is placed )
on finding ﬁ;aotional parts of a g_iw,;en drea. This mqnograph gives equal weight
to using the number line anfi sets of objects. Closely related to fraction concepts
is linear:measurement. Because of this we have included arworkshe'et of rulers

andtwo suggested activity worksheets. ' 1 PR . . v
3 ,

.r

\Xe beheve a suitable beginning for any mathematlcs topxc is assessment

‘ ‘

Consequently the monograph begms with a suggested gretest for d13gnos1s. 'I‘he ,
L 4 3.

worksheets can then be best used as prescriptions for your class or mdlwdua_l-

1

~  student work.
The héart of the monograph is the sefof sﬁmtmaster origmals that’ are
prmted ol 'the center pages foér ea.sy removal for duphcatlon. Each-teacher can

,use these as he hshes to meet the needs of hxs students The suggestmns

’ ~ -
s . .2 ¢

". .’ offer;pd iff, the monograph are only untxal possibﬂ«itres. Feel éree to alter and .

- . -

add to th{e worksheets as the spmt moves you. Start a fractions concepts folder
* We have already added a couple of extras for you:* Fraction Circles and I"raction

5 Activities with Tangrams (Ws21-28). . .
" Often a cqmpfete worksheet is-too m’uch: for a particular e;cercise or
for the attention span of:yohr students.'.A neat way to handle this is to make a*
mask like the one shown below (for Worksheet 17) with sec;,tions cut out allowing
_only a portion of the material to show. Directions :lnd additional problems or
questions can be written on the mask if desired. Then run both the mask dnd the

paper through the copy machine =zt the same time to make the spir'itmaster.

4

-2- \
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. A DIAGROSTIC TESTING PROCEDURE
. . \

¢ Ll

) \ Administer a pretest of a few exercises to determine whether or not the *

pupil can already perform any of the tasks. Test A and Test B are two

L 4

‘equivalent test forms which can be‘ used. Test C is a form of a test that

B . # can'be administered-i»x{dividually to a nonreader. Answer keys follow at'the,

- .

. * end of this section. . i § L
. . §

" Analyze the iest to see what the child ‘seems to be able t~. do. ¥ %'Ie/seemg
' N J . C

S
-

competent in one or more of the tasks, check the r rd of objectives

R b
.

— . a:chieved. If the pretest indicates ’weakaeés, give the pupil instrmiction and.
exercxses accordmgk Items on Test A and B are keyed to specmc work-

sheets at the end.of tlus sect1on A descr;lptron of the items on test C are

%
R
LY

also included, - - - ' g

. N .

RN

Whether the pupil should be given instruction in all three tasks at the same

. _ 1 ) .
time (regions, number lines, sets) depends upon his ability and_his degree

of conquion\. Generally speaking, yéunger children and more confused
older ones should be instructed in one type of ‘.tésk unil reasonably proficient ,
. " before moving on tcgthe next ‘tesk. Older children who are'only mildly

. . 1 .

. /

: .
confused nray be‘given exercises with regions, number lings,-and sets at

L.
-

-
the same time.

4, ‘Teachers are encouraged to set up their- own method of evaluatmg student

- progress. A suggested system in included here. 'I'he record of .ob;ectwes .
achieved provides for two entries for each objective. One entry is made

‘ when the pupil first demonstrates his ability to do the task. The second

. .
B ’
L4 \ . ~ .
4 . * -
.
. .

v ’4"’ v . N . . ;




P

thé test can be easily constructgad.‘\

i’roblem Number

i.

2,

4

met

5. One of the test forms'A or B can be used asa pos;tt'est'f

Tests A and B Ttem Description &

Item

v

unit fraction

non-unit fraction

-

.‘:;

. Given

-divided figure

divided figure ,

I- . .
] - -
) ° . i) . )
entry is made when he-hds demonstrated his ability to do the task after a-
] forgetting period. . * e —
- ‘- : .. ’ R
. )
a y ~ |
‘ .
. .. k _ *
T - — — - - T N - ~ ,
) . RECORD QF OBJECTIVES ACHIEVED CONCEPTS OF FRACTIC{)N&;WERS
A N e .
-~ . /
- e Test Item {Objective) Number
NAME  ~ S T = T =
i ' - 1 ]2 4 {5 |6 {7 |8 Jo-lw'|ln
T 8 I\L
3ue Apple {\ X /Anx means Sue could do the
L4
. . \ ., task affer a three or four-week
Bob Baker \ {\[ [\ forgetting" period, without additiona.l
. "N 1 \dnstrueti 4
Paid Charlie \ LT f
. ~ A check mark here means Sue
§ was.able to do the task satisfactorﬂyL
; following instruction. s
F) K -1
! i . -
e )

Additional forms of

L 4
Worksheet
- “ V .
T 14,15

14,15

. . 4o

u




11.

Problem Numher

1,2
A

AN
. ’

<fraction \_

)

fra_ction

fraction

A
fractjon ’.
fraction

\tnit fraction,

fraction

unit fraction

PR
-

- fraction

(XY e 0 [y

Test C'Item Description

"set with number of objécts

Q

undivided figure with

E instruc'ti'on\how to divide

S P |
undivided figure without . ,
‘instructions how to divide

scaled number line ~
unit number line

¢ 1
unscaied number. line

set witl number of objects
same as-denominator =

.
-
- -

[

same’ as denominator -

. set with number of obj’ects a

m_ultipie of the denominator

" set with number. of obJects a

multiple of the denommator

Item °

4

unit fraction

A}
-

«

[ ‘ .
S ‘- Given- - -

13

. 1,2,3

1,2,3

1,2,3

1,2,3

-

-

.« same ‘number of items

{ as ‘the denominatfor

.

<, . A

unit fraction

P
.

‘ non—unit fraction
o o

at

'n[n-—gnit fraction- . . .-
! " as,the denominafor

saxpe number of

0

nu.mber of items a multiple -

.of the denominator .

' numbe:; of Items a’‘multiple

of the denominator
R ac
. -‘ .‘ > .. » v
1]

* * |
: '
. .
. .
. °
. .
‘P

L oo
<
! l
» [ Y 4
|
.
|

*

°
l
-
1
|

»
s |
.0

.
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1. ¢ One of the three ;Sarts are shaded -

2e

. ANSWER KEY FOR TEST A |

.

. Two of the fxve parts are shaded

. P N - ’
- The rectangle ig divided into eight gual p and thies of them are shaded.

!

::I‘he rectanglé is divided into four equal parts and ‘two of them ‘are shaded
' | g

. ‘ - . " . i
Three of the eight patts are’shaded - o

, One of the ¢ircles has a'ring around it

*Three of the triangles have a ri;ig around them

Five of the X'shave a riné around ~them )
P .

Slxteen of 'tle dots /have a rmg around them -

E

.

v | ANSWER KAY FOR TEST B
One of the three parte .are shaded
* The reota.ngle is divxded mto four g parts and three of them are shaded

The rectangle is cﬁvided into eight equal gaﬁ and three of them are shaded *
O . e 1 o

W‘ 3= !,
+—3
Ve

w0

One of the circles has a ring around itz
Two of the tnangles have a ring around them :
Three of thg X's have a ring aréundethem

Six\'of the dqts have a rijg around them




1. One 1tem is.selected

3. 'ijo items aré selected’

' 4, Four 1tems are selected ol

ld

!

2. One item is -selé_cted

~
. -

5. Three items are _selected
6. Two items are.selected ‘[

)

7. Sik items are selected

AY

8. Eight items are selected

)  some way certam fractlons. It is expected tiat

- -
v

shading, colormg, or markmg -

the sheet can be used several es asking various questions. A sequence, of

S J—— - - - . - -

-

or 3/40r 1/2; 1/3/or 2/3; 1/6, 2/6 '3/6, 4/6 5/6 1/2, 1/3 2/3 al ¢
ninths} 1/3 or 2/3; ; all 18ths, Oths, 6ths, 3rds, 1/2 ves ‘

K
~- show equiva.lent

v » " -

actm"ns /2 omselected items 1 2,7, 8 1/3 on3,4,5,6) .

.
. »

At tlns point it sho 1d. be indis:atéd that the page is arranged as fqllows

>




4

1. 3 7. 8. <
X 2. 4 8.. 16 o
LS /-
. \, ‘e ‘ 3. 3 9. 6 .
“ , . \ ' . .
- ' A » : . 4
- : 4. 60 . 10, 12
5. ' 9.’ ~. 1. 5
. ‘ A 'S . : -
6. 18 ~ 12, 10

»
.

2

ThlS arra.ngement allows the use of just a portion of the sheet at one time.

A -

Those denom1nators which lend themselves to equlvalent fractions a‘re grouped
) T . .

together.’ oo . T
. e, ] .. - - . . . \
‘After the sheet as been reproduced, the sheet can be cut along the lines

+
~

- if desired. o£ the.met ﬁ-'g:fplained- in"the i:ntroduction can be used; )

WS 2 has like figures in each 1tem but they are not arranged ina regular

v

IN Y . -

array. The f1gures in WS 3 are ofsdiffer'ent sxze, shape, and are disarranged

N
’ )

'I‘he student is not usually given such 1tems ungil be is more experienced with the

-‘typefound on WS 1., - " \ ' ‘ " '

'A similar sequence of questions can be asked on WS 2.and WS 3 ag were
- . ’\ i

< N - . . ~

askédonWS 1. _ . " ) RN

0 M . A}
. .
> . .

y-) \ “ . . RS

3 [y

TEACHING SUGGE,STIQNS FOR NU'MBER ‘LINE WORKSHEETS (WS 4- 13)

.. The purpose of working_ with fumber lines is to make the child ‘awgre of
+ N
ordef and be able to arr'ange fractions in sequence. The worksheets are designed i

7

\for flexibility and a variety of purposes. The arrows on thé left of Zero have been

- ( v ‘
\
given to indicate that ni_‘:_r,;'fi)er lines;do not end at zero. WS 4 has unit spacing for

’

{ A l-9-

.
A
w'2 IS * ¢ -
t » . l s ~
- . . .
B
.

\




|
the very'be'ginning processes of "c:rdering a.ud placing fraction;.J The néxt five S 1
wdrksﬁeets_ are not dividéd in any standard unit. WS 10 is divided _into.rnches -
) W‘S 11 into centimeters, W'S 12 has the top ha.lf divided into inches and the bottom . .
half into centimeters. WS 13 has a zero marked and is oth;rwise open-—ended ‘
‘ WS 4is deslgned for estimating a few bas1c fractlons for the bégmnmg
' " .student. Have the su:dent approxxmate. where 1/2 is"located; 1/4 ete,
. . ) e

, - Suggested activitles for WS $-6-7 would be to labél 1/2, 2/, 3/2' etc./

|

\ \ 1

s on number line 1. Then compare eqmvalent fractions‘ label 2/4 444, 6/4 oh’ ‘
. number line 2 a.nd so on doWn%h-e sheet w1th 3/6 on #¢, 9/ 18 oh #6 etc Smce Jl

|

\
. WS 7 has all the number hnes equauy spaced _one can easily compare which is =

la':rger 1/2 or 3/8?, - ’ -{ : Lo , ,
WS 8 allows the chﬂd to estimate the locatmn of a g1ven fraction. 'The -
P . 73

studéfit should be perrmtted to create his own process of subdimding Use of a ]

> t
ruler s not recommended L o - , .

. o . 3.

LR}

WS 9 mtroduces the child to numbey hnes witlrdifierent unitsspacmg,
\ <.

Have a child locs,te 1 on the first eight number lines. For number lines 9 and 1" .

.

have eagh student draw from a box two stz'ips of paper to use aia unit length. - - l

t " . .
‘ Emphasize that 1mit lengths do s vary Ask how many number lines can be used ) %
. c

f '(tolocatel‘l/z', 2-1/2, 1/4, ete. . . - 4 -
: . .

. . . WS 10,is divided into inches and can be used in conjunetion with measure-
. ,' . . . R . \ . . . * . &
' ment in 1/2, 1/4, 1/8, and 1/16 fnches, TMese could also be used as rulers.

[

: S ‘ LIRTS , I8
.o WS 11 has\qumbpr lines markeq in centimeters. Some number linés
@ - . . LA . . . .

are divided into 1/2, 1/5, 1/10 centimeters. Some are intentionally left un-numbered ) ‘o

[ . ’ . -
3 ' ‘ N . . . e

‘. . . . - {
-10~ - -\...,_- - . J}




Divi_de*the rectangle ' h > N C Shade 2/4 of fhe rectangle
into 8 equal parts and’ . - ’
shade 3/8 of it.

. . .. - N . «
“ -
.0, i— . * 2 [} 3 ~
~ - - . ~
.'_]1; L L ﬂx;“ ;‘ x‘; & il

o
<4
"
-+
L.
‘.#
L4

& s ) <
- Show where 2/3 is on the nimber Hne. ,

e . . . " .
0 . /1/ 2 . 38 °
-~ e — —

/Divide the n;u.ﬁbe_r line so it shows fourths and show 3/4. . - oo .

.0“;, )

- = - - v ey . —e - - .- L my— -

A
. " — v .

Draw a ring ‘pound 1/4 of the circles. = . . @/'Q', O o -
. - / * . ’ . B ) - ) ) :
" Draw a Ting arougd 3/5 of the triangles, - A AAAAA
- Draw a ring aroynd 1/2 of the X's. . - XXXXXXXXXX
s . . . L . . ¢
l .

Draw a ring around 4/5 of the,'s.

.
. . . .,
.o.o..é'o,oo -
\
.l A R i
. . B N




o,
i N
I'Q Shhde 1/5 -
3. .

”

) . n " *
Divide the rectangle . . Shade 3/8 of the rectangle.
‘ into 4 equal parts and_ N .. - A .
shade 3/4 of it. ~ . h '
’ L0 Y j 2 L 8"
5.‘ - % .‘Yl ?‘ M *’ % T T . t 1 T . . <+ ~ v + A‘Q
" Show where 3/5 is on the number line. . ’ L -
’ . - ‘(. ;
Q - o i, 2 3
60 - 1 ' $ : h 4 hd { ;
..~’§Tvi<§e the number line so it shows;thirds and show 2/3. - . ‘o o
7'. -t ) ) ) : .’ o
Mark the number line and show 1/2.° .
. . T . -.‘ . . * /
8. Draw a ring around 1/3 of the circles, - O O O .
L X o : 3
9, Draw a ring around 2/4 o{ the triangles. AANANANA
" 10. Drawa ring around 1/4 of the X's. . XXXXXXXXXXXX
. - .’ M ) * X . k3 ’
11. Drawaringaround3/50£‘the.'s.- e e e e e e R X

TP e e s & 0 0 o s o
[




. TES, T C }
. « . T . .
y ’ ) ) 7
. This is an activity test designed to be given on an individual basls, It ; .
is not equivalent to the other forms in that it does not ‘contain experiences related '
L4
to regions or the number line. It does give the tea.cher an opportunity to see fh;'st
. ) x N v o 4
ha.nd exa.ctly where the learner is havmg\difficulty A .
Note: '"Items" refer to any objects which lend themselves to this
' : task, such as blocks, pencils, paper clips, chips, beads,
. or coffee. sticks. itially, items used in-any one problem _
N . should be identical.- . .
% k\ * ‘ L] L]
- 8 .
3 Place on the Table Say ' ,
1. Four items ' “Show 1/4" . 1
- . L3 ‘\ le
2, Six items . "Show 1/6"  ’ % ;
3. Three items Y "Show 2/3" o -
. S
: 4. Five tems ) . "Show 4/5" ’;
L
M ' 5, Sixitems i ""Show 1/2" "‘ T,
: 6. Ten items : . "Shew 1/5"° \ .
. . -y .-
7.  Eight items ) " "Show 377':"';: : '
8. Twelve items "Show 2/3" o oo \;-\
3 J - . ” [ ':_~ H
- . - . s.o Y ¢
A : - . - * .
. R L 18 A \ , ,
. . L] . 'Y
. <
- - ) z/ R ‘ .41.
% N :“




RECORD OF OBJECTIVES ACHIEVED CONCEPTS OF FRACTIONAL NUMBERS

¢

Test Item (Obj

ective) imber

y §
2 3 5 6 7 1.8 9 10 11
. 4 . ", ’ ‘
[} =
' N R ‘
L] N
|
- \‘ ' . ‘
-
» ) ‘
- —
- ¢ - 1
. j
X ¢
. - 4
L
: U1, -
8 .
N L, X - ]
‘ .
, s. 5
) —
. . ~_J
4 W iR
. . :
3
S .
~
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L4 AN ri
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<+ L -
# ) . | .
-‘ . ~
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-
ﬁ L] . hd .
&
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? s .
R . ) . |
- 3 ,
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) - 1
-
s’ ¢ L4
L4 g .
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‘WS 1

NZ

‘2.
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X
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CUT THE SEVE& PECEé OUT ALONG TH.E‘ LINES TO HELP YOU ANSWER THE -
FOLLOWING: : : T

1..: C1is _ofB ' 6. Dis, of G
. o . ¢ . .
2. Cis __ofF ‘ 7« .Ais: of G

“8.,.Cis . ofA - 8. Gis of the big square
. x - ‘\ . ; 4 . -
4. Eis __~ | : 9. IFis2 whatis E?

5. Dis_ . 1100 EDis3, whatis G?




( what fraction)

4
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to allow ﬂexlbﬂity in numbenng Number line 10 could be numbered to 139, Aga.in

these could be used for rulers ®
. .y

- ws 121is agam one mwh:chthe children are encouraged to est1mate the N

J
locatio'ﬂ of 1/2 or 3/4, etc. »
WS 13 has unmarked lines ‘and permits the student to d1v1de the line into
six .equal parts and mark 5/6, or d1v1de it mto twelve equal pa.rts and mark 1/3, Tc
In additmn4to having the chﬂd place fractlons on the lines, it is also, hoped
_that the teacher would place‘ietters A, B, C, +e.0D different places on the Hnes.' K

and have the children estimate what fraction is represented, s

-Examples: Name the fractions.indicated by the letters

[} A

E——t v Vo v a4yt )y by g
~Y0 - AB C D E1 F 7S
Graph and'label 1/8, 1/4, 5/16, 1/2; 3/4, 8/8, 7/3 -
. 4S5 S S NN R LN VR N TN N SR B R N 1 1 o 1
"N o T -

4
.

. ~ t .
. TEACHING SUGGESTIONS FOR REGION WORKSHEETS (WS 14 - 16)

The worksheets with regions follow the samepattern as the worksheets on
sets, i.e. the number of o 1 ts on the set sheets is the same as the number of
p on the region sheets. Students will show a correct number of parts for the

" given fraction. , . - ,
S

WS 14 shows various shapes with the pai'ts drawn in

-

WS.15 has the same shapes as WSf14 but the marks are given to help

. o ’ . .
. . - .
- - . . ] KL . .
. .. .
Lo

the student

*

. WS I_G&as' 24 rectangles which can be divided into any, num’ber of parta.and

<o




shaded in various ways. By, using a paper cutter these can be done oge cqhimn at

_ a time, or equiyalent fractions can be shown in different ways in each column.

-

- N . -

- _ ’ \ AN ADDIT;ONAL ACTIVITY
This activity uses all three ways of illustiating fractions. It consists of

sets of questions that can be used intercha.ngeebly with the following worksheets:

Ws1, 2,3,5, 6,7, 14,15, The question can be gfven orally or used on the

overhead projector. The stugent is to shad-z, cirele, or indicate the given fraction-
as the teacher directs. - g

The fraction given in question sets A, B, and C have denominators the

same as the number of parts. As the student's knowledge of fractions increases,
a more difficult task would be to find equivalent fractions in the set.
The frac§ons in sets D through I have denominators different from the

number of parts shown. . _ ) .

v

IMPORTANT: It is suggested that the student.l')e given sheets showing sets, number

. <
lines, and regions, and asked }o apswer the same question for all three sheets

-

}

noting the similarity of what they are doing on each,.” . .

b
The number’ of ways that these worksheets can be used in the classroom

are limited only by the teacher s resourcefulness. In compﬂing these worksheets

we have tried to consider many possible comhinations. As indicated above, WS 1,

.

2, 3, 14, 15, are all Iaid out in‘a similay manner so that'the same questiohs
Y )

can be used on all five, plﬁs the number line worksheets 5, 6, and 7.

'(‘/' The worksheets can be cut so that o?nly portions are used in one day. In.
. P ; 1 ord : } . .

wve
* U

c e, et L o
DAL S ‘ Lo
K S . e SRR 12~
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L . . . .

this manner the student does not tire as easily of doing such work. It could also / *
be used as a review at a later date. The arra.ngement appears below for WS 1, 2, -
3, 14, 15, with the suggested cutting pla.ces ‘indicated. - ) T
1L° 2 7.. 8 -
] ?:f" -
2. 4 ©8. 16 T
. 3. 3 > 8. 6
’ 4, ° 6 10, 12
18 ’ . .
. . A ( . .
/ 5., 9 ‘ 11, 5
- 6. 18 : 12, 10
: As an a.lterné.tive to cutting the wofksheet,s, a mask can be used as explained
.in the 'introéuction. . .
Y ‘s ’

’

, SHOW: By shading or coloring.

By drawing a Hne through ’ ~
' By circling.
SET A. ow SET B,  SHOW SET C. §HOW - = .
. L 1/2}1/2 L, Loif2 o o le2fel—ma .
"2, 2/4 -2, Ter—— /4 2.3/4% 3/4 : :
3. 1/35— 1/3 3. 1/3 T 8. 31
4. 3/8% 1/3 4, 4/6 . 4, 5/6 % 5/6
5..8/9 3——1/3 5. 3/9 £1/3 5. 9/9 3 —1
- 6. 9/18 6. 6/18 : 6, 15/18%5/6 ,
7. 4/8 7. 2/8 73__ 7. 6/8
1/4 _ 3/4 .
8. 8/1671/2 8. 4/16. \ 4 8. 12/16 / :
9. 3/6 79, 2/% 9. 5/6 T
1/3 5/6
10, 6/12: 10. 8/12 / 10. 10/12 / '
11. .2/5 3I— 2/5 . -11

S e L o ’

L]

.
I3

12, 5/10§1/2




. .- . s ) ) : . J
N .SET D. SHOW SET E. * suow - SET F. SHow ° 1
: ' 1. 2/2 "1, 0/2 ) Y, I :
2, 1/2 ©2, 1/4 2. 1/2 |
3..1/3 3. 1/3 : 3. 0/3 T
4.°1/2 \ 4. 1/3 4. 2/3 |
. 5. 1/8 5. 1/3 5. 2/8
6..1/2 6. 1/3 « 7 6. 4/6 ,
7. 1/2 7. 1/4 7. 3/4 :
8. 1/2 8. 1/4° 8. 5/8 , 1
o . 8. 1/2 - . 9. 1/3 ‘ 9. 1/6
. , 10. 1/2 * - 10, 1/3 ’ 10.. 3/4 -
- B S N | .15 |~ - 11, 0/5 ) '
12, 1/2 ‘ 12. 1/5 . 12. 3/5
SET G,  SHOW SET H.  SHOW SET 1. ' SHOW
1. 1 ) 1. 0° 1. 1/2 .
. 2. 2/4 2. 2/2 2. 1/2
. 3. 0. 3. 1 ) 3. 2/3
. n 4. 5/6 4. 0/6 4. 1/3
5. 3/3 5..0" \ 5. 2/3
: 6. 2/3 6. 6/6 6. 2/6
7.3/4 L _ 7. 4/4 c 7.5/8 °
8.:3/4 8. 2/2 8..3/4 _ :
~ 9. 2/3 9. 3/3 9. 1/2 '
. 10. 3/6 10. 4/4 10. 5/6
11. 1 1. 0 ; 11. 4/5
12, 5/5 12, 5/5 12, 4/ I
/.- .
~ N
\ I )
COMMENTS ON WS 17

34 -

\

. k-4
‘e WS 17 consists of 500 x's arranged in a 25 X 2@ array.

1. By sectioning off portions of this array as explained in the introduction,

fractions with denominators other than those used on the worksheets can be shown.

. 2. Using five rows or four columns, or a 10 X 10 array, a per cent model

- canbe created. Graph paper can also be used for this.

3. Also, exercises can be created to illustrate pquivalent fractions.

. *
. - » .

: . P T oel4- ‘ '
Q . ) . 45 ) 7 )
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COMMENTS ON THE USE OF WS 18 - 20, LINEAR MEASURE .

One of the most common uses of fractions is measuring with a ruler.,
: & ' ' : -
Typically the student is asked to measure the length of an object or a line with a
. .o ' . *
ruler scaled in sixteenths. This request often leads to difficulty because the

student does not know the names of the divisions. . What follows is 'one approach

to the teaching of fhis topic. .

. .

Regardiess' of grade ievel, the ability to measure varies, especially in o
. S . )
the middle or upper grades. A short pretest will determine individual abilities. . ~

PRETEST: Cut from a coat hanger five lengths of wire 2 to 6 inches in length.
Care should be taken to force the use of a variety of fractions: o e
\ .

i.e.’2 1/4, 2 13/16, 3 1/2, 5, 5 3/8, (achievement level of the

- learner should be considered at this point). Label each wire with .

masking tape using the letters A, B, C, D, E, Place the wires on '
. atable at the sid%f the room and have each student individually

measure the wires and turn in his answer sheet. This pretest can

. ¢ . _ o o = ".*{'* Ll

be done with or without prior instruction on the use of the ruler.

. The ability of the learner would help decide this option. This could
. be _acc'omplished while the group is working ou another assignment
a week or two pﬁor to the time that the teaching ©f the 'ruler is
" scheduled. \ |

The results of this pretest will' determine the kind and depth of mstruction

required Most often students fall into two groups those who need a little brushing .




.

up, and those who need HELP!! . The workshgets are intended for the'latter

group.” ' »

Step 1 Using WS 19 and a riiler scd.ed in 1/2 inches (WS 18), each student

meagures each line to the nearest inch and has his answers corrected.

Th‘e studen.t' doee not begin work on't-he ‘next coluznn until he has'all

answers in the first column correct.

Step 2 - Using a ruler scaled in 1/4 inches, each student ;neasures each ~
line to the nearest half-mcn'ann has his answers corrected. The
student d;es.n.ot go on to the next column until AU of these :;.nswers

. are correct,
_Most students who have hed some,enpe:ience_with measuring will get this
far ;without a great deal of difficulty. It is measuring to the hearest quarter inch
and nearest eighth-inch that g.ves trouble, Therefore, stopping at this point and

rewewmg‘ material covered and procedures is time well spent., =

Steps 3 and 4 will follow the above pattern using columns 3 and 4, Consider-

-4

atmn should be gwen to domg one or two columns ata t;me, depending on the degree

of interest and concentration power of the learner.

! _— )
A single exposure to measurement is not adejuate. Additional and varied

_experiences with measuring should be provided at a later time . review and re-

-

inforce learning, ) o,
Rulers such as the ones shown gn WS 18 are available commercially and

are preferred One alternative is to copy the worksheet laminate if possible, and

-
-’

cut out each ruler. Or you can use the page as it appears, t"olding as necessary.
. f .

| -16-

47 \
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. . .
WS 20 would be useq in a similar manner, first completing the centimeter

column for all segments. Then, after all centimeter answers have been done
correctly, the student can go on to the millimeter column. It 'might be advisable )

to allow an “error” of one or two millimeters, since a millimeter is a very small

unit, . ’

L4

FRACTION CIRCLES

Prepare two circles of contrasting colors, for each student. Cut a radius

- -—

on each, We recommend at least a 10 centimeter radius. - - .

— Nt

” —_

Fit the two circles together at the slit so that they overlap. - l

/ - L J .

o,

The fraction circle is very useful without any markings for students to .

‘geta feeling for fractions. You are able to quickly check concept understanding .

without paper and pencil. Suppose the circles are blue and yelldw, you can ask:
.U ‘ M . N
""Make your wheel 1/4 yellow and hold up". . . ."great", . . ."Make your circles 2/3

iculty. :
' B§ zi:arkipg'di'visions on one <circle you can be more specific -~ you can

.
-

'_ -17- '

.




even put degrées on, ' n, ‘o w

’ 3

Some kids like to piay an E.S.P. game with these circles —- let your 4

A

’studénts make up their own games. /\

Lamination will preserve the fraction units, but it is expensive.

L]
P
R .
-~ -

FRACTION ACTIVITIES WITH TANGRAMS (WS 21- 24)
WS 21-24 pi'ov.ide an unique approach to fractional concepts. Although

most students will enjoy this activity, not all students will grasp the fractional
- . <
implications. ' _
/o 3 « . 't .
East student must have his own copy of WS 21 to be cut out. . The pjeces

3 .

are then used to answer the ten éuestions at the bottom of the page and the problems

onWé22-24. _ :
X o S Y
' " ANSWER KEY ' o )
- .1, 1/2 Ta. 1/2 - 1. 51/4 l + 1, 1/8
B 2O TE 77 S TS S WY
3. 1/2 3. 12 | 8. 1/8 ’ . 8. 14
4, 1/2 ) o ‘
4
5. all .
6. 1/2 -
o1 1/2 | - :
7 g;- "1/ L o L e
9. 1/2
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The followin f were members of the Guidelines Committee for Quality Mathe-
matics Teaching during the development of this monograph:

.

Maja S. Barr . L. N . <) Saginaw
Richard Debelak . . . . . Iron Mountain
Theresa Denman . . . . . . Detroit
]acquelix;e Dombroski . . . . Petoskey
Herbert Harmon . . . . . Kalamazoo

Henkel .‘ " . i . Crand. Rapids
/;::1 Houghton . . o . Weidman
"Daniel Korman .. . . West Branch
Evelyn Kozar . . . . . +  Detroit
Bea Munro, . . . . . . A« Abor
(Chiarles Schlof ® . .. "' . Dearbom Heights
Geri Westover . . . . . .  BayCity
James K. Bid#ell .§héinnan) ... M Pleasmt

.- R ‘¢~’.' N %.: . ?\‘ o
Your comments and Eclsms 't this monogra;ih as Weﬂ as suggesbons for plher
monographs (or manuscripts for ) can be sent to: :
Albert ‘Schulte ° )
Oakland Schools
2100 Pontiac Lake Road
Pontiac, MI 48054
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